Purpose Health-related quality of life (HRQoL) and unmet needs (needs) questionnaires offer alternative perspectives for assessing cancer patients' concerns. We examined whether the conceptual differences underlying these alternative approaches yield corresponding empirical differences. Methods Eight-hundred and seventy-four women with ovarian cancer completed the Functional Assessment of Cancer Therapy scale (FACT-G; HRQoL) and the Supportive Care Needs Survey (SCNS-SF34; needs) every 3 months for 2 years. Correlational analysis, exploratory and confirmatory factor analysis (EFA/CFA), and Rasch analysis tested the relationship between patients' responses to similar domains and similar items across the two questionnaires.
Introduction
Unmet needs (needs) and health-related quality of life (HRQoL) questionnaires offer alternative approaches to attempting to assess problems that cancer patients experience. HRQoL questionnaires (e.g. FACT-G [1] , EORTC [2] ) aim to assess the patient's perception of the severity of symptoms, function, or other issues that may affect quality of life. Responding to these questionnaires generally involves a relatively simple, two-stage cognitive task in which the patient must answer: ''Do I have a problem? How bad is it?'' Needs questionnaires (e.g. SCNS-34 [3] , CaSUN [4] ) aim to assess whether patients need help as a result of a problem, including the possibility that any such needs have been satisfied. Responding to these questionnaires is likely a more complex four-stage cognitive task in which the patient must answer: ''Do/did I have a problem? Do/did I need help for that problem? Have I received that help? How large is my remaining need? '' If patients can accurately answer these latter four questions, then employing needs questionnaires may have a significant advantage over HRQoL questionnaires by directly pointing to areas where services need to be deployed. However, if patients are unable to make the potentially subtle distinctions required to accurately report their needs, then the direct approach offered by HRQoL questionnaires may be more reliable and informative. Thus, it is important to determine whether the conceptual differences between the two approaches translate empirically. To this end, it is worth emphasising that the implicit hypothesis resulting from the proposed conceptual differences between the two approaches is that even for the same problem, say depression, each questionnaire will provide related but unique information about problems patients are faced with.
While oncological studies increasingly include both HRQoL and needs questionnaires [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] , few studies have compared the two approaches and these comparisons have primarily involved correlational analysis alone [4, 7, 8, 11, 12] . Where total HRQoL and needs scores have been compared, the correlations have been low to moderate (0.13-0.38) [4, 7, 8] . Where HRQoL and needs domain scores have been compared, e.g. in the physical domain, the correlations have been moderate to high (0.42-0.76) [11, 12] . While these findings may suggest that patients respond similarly to both HRQoL and needs questionnaires addressing the same problem, correlational analyses provide only a superficial evaluation of the relationship between HRQoL and needs.
Snyder and her colleagues [14, 15] compared HRQoL (EORTC-QLQ-C30 [16] ) and needs (Supportive Care Needs Survey-34, SCNS-34 [3] ) in a sample of 117 mixed cancer patients undergoing anticancer treatment. In one analysis, the SNCS-34 was used to identify EORTC-QLQ-C30 scores that signal a need for clinician's attention via receiver operating characteristic analysis [15] . In the second, latent class analysis was employed to identify patients reporting high or low levels of function (EORTC-QLQ-C30), symptoms (EORTC-QLQ-C30), and unmet needs (SCNS-34) and to evaluate the concordance between these three areas [14] . Concordance was found in 56% of patients overall, although discordance was more common in patients reporting deficits in at least one area. The authors concluded that the two approaches were sufficiently different to warrant the use of both for comprehensive patient evaluations in clinical care. However, Snyder et al. [14, 15] did not distinguish between different domains, meaning that the apparent differences they observed may have resulted from differences in item content, rather than differences in general constructs being assessed, that is HRQoL versus needs.
The current study examined the extent to which the conceptual differences between the HQRoL and needs yield corresponding empirical differences in patients' responses. A combination of exploratory factor analysis (EFA), confirmatory factor analysis (CFA), and Rasch analysis was employed on HRQoL (FACT-G) and needs (SCNS-34) data in a large sample of women with ovarian cancer. The central question of interest was whether patients' responses to the FACT-G and SCNS-34 for similar problems (e.g. depression) reflected the intended different, but related constructs, or whether they reflected a single underlying construct.
We hypothesised that if the two approaches are sufficiently different, then 1. Items that target exactly the same or very similar difficulties (e.g. pain or distress) should have a moderate but not high correlation.
EFA should demonstrate separation between SCNS-34
and FACT-G items even when they assess the same domain. 3. CFA should demonstrate better fit for models in which items from SCNS-34 and FACT-G belong to separate constructs even when they assess the same domain compared with models in which (1) these items belong to a single construct or (2) these items belong to a single construct but with two additional, scale-specific factors allowing for commonalities within each questionnaire. 4. Rasch IRT analysis should demonstrate that sets of very similar items from common domains of both questionnaires do not adequately fit a unidimensional model. In addition, this analysis should demonstrate a reasonable level of dissociation between the person estimates obtained from the subset of similar items from each questionnaire.
Methods

Patients
The current study analyses data from 874 women participating in the Quality of Life substudy of the Australian Ovarian Cancer Study (AOCS) [17, 18] . AOCS is a population-based study of women aged 18- Only the 27 items of the FACT-G were used in this analysis. Scores on each domain are the sum of the included items, with reversal of some items to ensure higher scores reflect greater wellbeing. Thus, the PWB, SWB, and FWB scales range from 0 to 28 and the EWB scale ranges from 0 to 24. Unmet needs were assessed using the 34-item Supportive Care Needs Survey (SCNS-34) [3] . This questionnaire addresses the level of unmet needs across five domains: psychological (PSY); health information; physical and daily living (PHY); patient care; and sexuality. Domain scores are scaled to range between 0 and 100, with higher scores reflecting higher unmet needs. Table 1 shows examples of FACT-G and SCNS-34 items and response options.
Data handling and analysis
The domain content of the FACT-G and SCNS-34 was compared and three domains were identified a priori as potentially overlapping: physical (covered by 7 FACT-PWB items and 5 SCNS-PHY items); functional (covered by 7 FACT-FWB and 5 SCNS-PHY items); and emotional (covered by 6 FACT-EWB and 10 SCNS-PSY items). The items content of these domains was independently assessed by two authors (BC and TL) to identify item-pairs from the two questionnaires that addressed the same or very similar issues. Any disagreement was resolved through discussion. This resulted in three identical item-pairs and eleven very similar item-pairs, shown in Table 2 .
Correlations and confidence intervals were calculated for each item-pair and for each common domain; these were based on participants' last observation to maximise heterogeneity of disease characteristics and hence variation in HRQoL and needs. Correlations of around 0.7 were considered high. Corrected correlations between the sets of items from common domains disattenuated of the effect of measurement error were also calculated using Spearman's formula [21, 22] . This formula divides the correlation coefficient between the two sets of items by the square root of the product of their reliability coefficients. Disattenuated correlations are not directly comparable to the uncorrected correlations, but they do provide insight into whether the correlations between two questionnaires are low because of the attenuating effect of error or because they assess different constructs [23] . All items from both FACT-G and SCNS-34 were entered into an EFA with the exception of those that assessed issues to do with sex, as 43% of women chose not to answer the relevant item on the FACT-G. Examination of the scree plot revealed five distinct factors which we then based extraction on. Extraction was based on maximum likelihood with direct oblimin rotation. Factor loadings of greater than 0.4 were considered significant.
CFA was used to explore our hypotheses within domains that had been shown to overlap in the EFA, namely physical and psychological domains. As shown in Fig. 1 , we tested three models separately for the physical and psychological domains: (1) HRQoL and needs as separate unrelated constructs reflecting items from FACT-G and SCNS-34, respectively, (2) HRQoL and needs as a single construct reflecting the items from both FACT-G and SCNS-34, and (3) HRQoL and needs as a single construct but with additional scale-specific factors. In general, a CFI [ 0.90 and RMSEA \ 0.05 are indicative of good fit. We calculated the Akaike Information Criterion (AIC) in order to compare model fit, which is an index that allows for comparisons between non-nested models [24] . Lower AIC indicates better fit relative to another model.
As the CFA above indicated that the full set of items from each domain were not expected to provide a purely unidimensional solution, Rasch analysis was used to further investigate the unidimensional fit of subsets comprising only pairs of very similar items. ''Very similar'' items were defined a priori as having both similar content and high correlation (confidence interval on the estimate of correlation coefficient including of 0.7). Pallant and Tennant [25] provide a thorough overview of Rasch analysis as applied to self-reported health-related outcome assessment. The FACT-G FWB items were not analysed as there were insufficient similar items identified with the SCNS-34. Furthermore, only the highest correlating counterpart for each item was analysed to avoid issues of local dependence in responses. Individuals were excluded from Rasch analysis if they had not answered any of the target questions or if they had given the best possible response (highest HRQOL or lowest needs) on any of the target items. Such ''extreme scores'' were excluded as they reflect levels of HRQoL or needs that are not well targeted by the relevant items. This resulted in a final sample size of 687 (78% of 874) for the physical domain analysis and 714 (82%) for the psychological domain analysis. The analysis was performed using RUMM 2030 software (Andrich, Sheridan and Luo 2010).
Results
Inter-item correlation
Correlations between identical and very similar item-pairs across the two questionnaires are presented in Table 2 . All correlations were in the predicted direction given the wording of each item-pair. The correlation between the pain items was high (r = 0.75), and while the correlations for the two other identical items (lack of energy, r = 0.67; sadness, r = 0.67) were just below 0.7, their 95% CIs included this value. The correlations between the HRQOL and needs measures for the identical items were therefore considered as high.
Three of the eleven very similar item-pairs also had correlations that could be considered high, each being just below 0.7 with 95% CIs that included this value. These were ''I worry about dying 
Inter-domain correlations
The correlations between similar domains from FACT-G and SCNS-34 are shown in Table 2 . As expected, they indicated that patients with higher physical (FACT-PWB) and functional (FACT-FWB) quality of life reported fewer needs associated with physical and daily living (SCNS-PHY) and that those with higher emotional (FACT-EWB) quality of life reported fewer psychological needs (SCNS-PSY). Further, all of these correlations were considered high as they were either very close to or exceeded 0.7. This was particularly the case when the correlations were corrected for the attenuating effect of measurement error using the Spearman's formula [21, 22] , with the coefficients rising to above 0.8, and in the case of the FACT-PWB and SCNS-PHY relationship, approaching 0.9.
Exploratory factor analysis
The 
Confirmatory factor analysis
Results of the confirmatory factor analysis are presented in Table 3 . For the physical domain, the model in which FACT-G and SCNS-34 reflect a single construct, within which two factors allow for questionnaire-specific commonalities within each questionnaire (Model 3), demonstrated the best fit relative to the other models, as indicated by the lowest AIC. This model, however, failed to reach any benchmark for acceptable fit, although CFI approached 0.9. The models in which FACT-G and SCNS-34 reflect different unrelated constructs (Model 1) or a single construct (Model 2) showed similar fit to each other, although the former had a slightly lower AIC. A similar pattern of results was found for the psychological domains. Here, Model 3 provided the best fit relative to the others, as evidenced by the lower AIC, and in this case, this model showed acceptable fit on one benchmark (CFI = 0.93). Again, there was little difference between Models 1 and 2, but in this case, the latter had a slightly lower AIC.
Rasch analysis
Physical symptoms
The three item-pairs that satisfied the two criteria for similarity (content and correlation) were the FACT-G pain, energy, and meeting needs of family and SCNS-PHY pain, energy, and not able to do things you used to items. Thus, a total of six 5-category items (24 item thresholds) were included in a Rasch analysis to test Hypothesis 3 regarding a unidimensional physical domain. The items were reasonably well targeted for the sample in general, with an average person location value of 1.50 (SD = 1.92). However, even with extreme scores removed, the distribution was clearly top-heavy (Fig. 2) , suggesting that these items do not discriminate well between patients with higher levels of wellbeing. The items demonstrated good reliability with a Person Separation Index (PSI) of 0.80 and Cronbach's alpha (a) of 0.87. The mean fit residual value for the items (m = -0.78; SD = 0.98) and persons (m = -0.36; SD = 0.91) indicates an adequate fit of the items and persons to the model (Fig. 2) . The overall chi-square test of fit was significant, v 2 (36) = 75.50, P \ .001, indicating overall lack of fit. However, we interpret this statistic with caution as it is known to be highly sensitive to sample size [25] . All individual item chi-square tests showed acceptable fit once Bonferroni adjusted and all individual item fit residuals were within the acceptable range of ±2.5 (see Table 4 below). Furthermore, none of the thresholds between the items' response categories were disordered and inspection of the residual correlations did not indicate any significant local independence violations. Overall, the similar FACT-G and SCNS-34 physical items appeared to adequately fit a unidimensional model, contradicting Hypothesis 3.
In addition, an equating analysis was performed on the 3 FACT-G and 3 SCNS-34 physical items entered as subtests. The comparison is presented in Fig. 3 . The remarkable overlap of the subtest curves provides further evidence that the similar items are being responded to in an almost identical manner. The mean of the person estimates for the FACT-G and SCNS-34 subtests for the entire sample was found to be significantly different, t(649) = 10.0, P \ .0001. However, at the individual level, 98% of participants' estimates were not found to be significantly different, suggesting evidence of unidimensionality for the vast majority of individuals [26] .<Dummy RefID="Fig3
Psychological symptoms
The item-pairs that satisfied the selection criteria included the FACT-G sad, nervous, worry about dying, and worry condition will get worse and SCNS-34 sad, anxious, fears about death and dying and fear cancer will spread items. Thus, a total of eight 5-category items (32 item thresholds) were included in a Rasch analysis to test Hypothesis 3 regarding a unidimensional psychological domain. Similar to the physical domain, the items were reasonably well targeted, with an average person location value of 1.09 (SD = 1.34). The distribution was again top-heavy (see Fig. 4 below), indicating that participants reporting higher Fig. 2 The person-item threshold distribution graph for the selected PWB-fact and SCNS-PHY items. Top panel shows the frequency distribution of respondents across the physical domain with higher scores indicating better wellbeing/less needs. Bottom panel shows the frequency distribution of items across the physical domain with higher scores indicating items assessing higher levels of wellbeing/lower levels of need. The fact that the person threshold distribution is topheavy suggests that the items do not discriminate well between patients with greater physical wellbeing/lower physical needs psychological wellbeing were not well targeted, but this was not as severe as for the physical domain items. The items demonstrated good reliability with a PSI of 0.85 and a of 0.90. The mean fit residual value for the items was -0.23 (SD = 1.40) and for the persons was -0.44 (SD = 1.30), indicating good fit of the items and persons to the model. The overall chi-square test of fit was not significant, v 2 (72) = 84.97, P = .14, indicating invariance of item difficulty across the dimension. Furthermore, the individual item fit residuals were within the acceptable range, their chi-squared tests of fit were all non-significant once Bonferroni adjusted (Table 5 ) and no thresholds were disordered. Inspections of the residual correlations did not indicate any substantial violations of local independence. Overall, the similar FACT-G and SCNS-34 psychological items showed good fit to the unidimensional model.
Similarly, the equating analysis on the 4 FACT-G and 4 SCNS-34 items as subtests demonstrated remarkable overlap (Fig. 5) . The mean of the person estimates for the FACT-G and SCNS-34 subtests for the entire sample was significantly different, t(686) = 6.03, P \ .0001. However, in this case, 93% of participants demonstrated no significant differentiation in their subtest scores, also suggesting evidence of unidimensionality for the vast majority of individuals [26] .
Discussion
HRQoL and needs questionnaires are intended to assess different but related aspects of problems that cancer patients may face. HRQoL questionnaires typically aim to assess the perceived direct impact of cancer and its treatment, while needs questionnaires aim to assess the extent to which consequent needs for supportive care are currently met. The current study tested whether these conceptual differences were reflected empirically in a large sample of women with ovarian cancer who completed a HRQoL questionnaire (FACT-G) and a needs questionnaire (SCNS-34) up to 8 times over 2 years. In order to focus this test on differences in the questionnaires' assessment approach (rather than content coverage), we confined our analyses to items and domains that were common to both questionnaires, as this provides a direct test of whether the two questionnaires provide unique information when assessing the same problem.
Correlational analysis revealed strong correlations between items with identical wording and common domains and moderate to high correlations between items Fig. 3 Comparison of the relationship between participant's Rasch location estimates and raw scores for the FACT-PWB and SCNS-PHY subtests Fig. 4 The person-item threshold distribution graph for the selected FACT-EWB and SCNS-PSY items. Top panel shows the frequency distribution of respondents across the psychological domain with higher scores indicating better wellbeing/less needs. Bottom panel shows the frequency distribution of items across the psychological domain with higher scores indicating items assessing higher levels of wellbeing/lower levels of need. The top-heavy distribution for persons suggests that the items do not discriminate well between patients with higher psychological wellbeing/lower psychological needs with similar wording. EFA confirmed our a priori hypothesis that there would be two common domains across the questionnaires: physical and psychological. For each common domain, CFA revealed that a model comprising a single construct within which there was systematic questionnaire-specific variation fits better than models comprising either a single construct only or two separate constructs only. This provided some support to the hypothesis that there are unique commonalities within each questionnaire; however, this could be attributable to the different approaches or to the fact that the domains do not contain only identical items. Perhaps most interestingly, Rasch analysis provided quite compelling evidence that there were minimal differences in the responses participants made to similar items from the FACT-G and the SCNS-34 and provided strong evidence of unidimensionality when only similar items are considered.
It is worth noting that the correlations between similar domains of the FACT-G and SCNS-34 (-0.79 for physical wellbeing/physical and daily living and -0.76 for emotional wellbeing/psychological) are similar to those between the FACT-G and another cancer-specific HRQoL questionnaires (EORTC-QLQ-C30) for the physical domain (range 0.63-0.77) and exceed those for emotional (range 0.47-0.60) [28] . Thus, the FACT-G and SCNS-34 are not more dissimilar than the FACT-G and at least one other HRQoL questionnaire.
Overall then, the current study indicated very little separation between responses to the FACT-G and the SCNS-34 when they assess the same problem. There are a number of possible interpretations to explain this finding. On the one hand, HRQoL and needs may simply be alternative ways of describing a single construct. If so, then there is no usefulness to obtaining information about both HRQoL and needs from patients. On the other hand, real differences may exist between HRQoL and needs, but patients may have difficulty distinguishing between the two. This difficulty distinguishing between HRQoL and needs may result from the fact that ratings of needs require quite subtle judgements about the extent to which a need has been met or remains. If so, then there is a theoretical benefit to obtaining information about both HRQoL and needs, but there are practical limitations to achieving this.
In either case, the high degree of similarity between responses to the two types of questionnaire demonstrated in our study raises concerns regarding the usefulness of asking participants to report both their HRQoL and their needs for similar problems in their current forms. This has important implications for avoiding unnecessary burden on patients and research staff and associated problems of recruitment and missing data. Where cancer is advanced, patient burden is among the most important factors influencing study feasibility [27] . Where patients are more able to complete larger numbers of items, the quota may be better used by adding extra domains rather than repeating HRQoL and needs versions of the physical and emotional scales.
It is, however, important to note that HRQoL and needs questionnaires include both common and unique domains. For example, the FACT-G includes a Social Wellbeing subscale, which had no similar items in the SCNS-34. Conversely, the SCNS-34 includes Patient Care and Support and Information needs subscales, which are not covered by the FACT-G. In the case of these two specific questionnaires, the benefit of one or the other may lie in their coverage of different domains rather than their different assessment perspectives. Requiring patients to complete either one or the other, perhaps complemented by the unique domains from the other questionnaire, may maximise information value while minimising demands on the patient. When deciding which of two similar HRQoL and needs scales is optimal, researchers should consider the relevance of individual items to the specific research context in question. Omission and substitution should always be at the level of whole scales rather than individual items. Even then, researchers need to be aware of potential threats to psychometric properties incurred when diverging from a recommended questionnaire format. Researchers also need to consider the differing recall periods of the FACT-G (past 7 days) and SCNS-34 (last month). Together with differences in the domains covered, this should be a deciding factor if choosing between the two instruments for a specific research application. Limitations to the current study are as follows. First, the FACT-G and SCNS-34 were administered consecutively, in that order. Our results may therefore be influenced by order effects [29] , whereby a person's responses to the SCNS-34 were determined by their responses to the FACT-G. However, this limitation applies to any research or clinical application aiming to simultaneously assess HRQoL and needs regarding similar problems. Again, this suggests that even if there are conceptual benefits for distinguishing between HRQoL and needs, obtaining unique information about each may be quite difficult in practice. Second, the different recall periods of these two questionnaires may have been a confounding factor in our comparison of the needs versus HRQoL approach, and it may account for some of the systematic variation between the two questionnaires apparent in our CFA results for Model 3. Finally, it is unclear whether our findings will generalise to the variety of needs questionnaires [30] and the large number of HRQoL questionnaires.
In summary, we found little difference in patient responses to scales from a HRQoL questionnaire and a needs questionnaire when they assessed the same problem. This suggests that any benefit to administering these two types of questionnaires might result from the differences in item coverage rather than how problems are conceptualised. Future research should examine whether the current findings extend to other HRQoL and needs questionnaires. Comparison with satisfaction questionnaires may also prove useful in assessing whether needs questionnaires assess a unique construct [31] , and qualitative research could be used to explore the cognitive and decisional steps patients are taking in responding to each.
